Cardiac and regional haemodynamic effects of endothelin-1 in rats subjected to critical haemorrhagic hypotension.
In the present study, we examined cardiac and regional haemodynamic effects of endothelin-1 (ET-1), a potent vasoconstrictive factor, in a rat model of pressure-controlled irreversible haemorrhagic shock resulting in the death of all control animals within 30 min. Experiments were carried out in male ethylurethane-anaesthetised Wistar rats subjected to hypotension of 20-25 mmHg, which resulted in bradycardia, an extreme decrease in cardiac index (CI) and an increase in total peripheral resistance index (TPRI), with reductions in renal (RBF), hindquarters (HBF) and mesenteric blood flow (MBF). ET-1 (50, 200 pmol/kg) administered intravenously at 5 min of critical hypotension produced increases in mean arterial pressure (MAP) and heart rate (HR), which were significantly higher than those in normotensive animals, and a 100% survival at 2 h after treatment. The effects were accompanied by a rise in CI, a decrease in TPRI, with increases in RBF and HBF and persistently lowered MBF, and an increase in circulating blood volume 20 min after treatment. The cardiovascular effects of ET-1 were inhibited by the ETA receptor antagonist BQ-123 (1 mg/kg), while the ETB receptor antagonist BQ-788 (3 mg/kg) had no effect. In conclusion, ET-1 acting via ETA receptors produces reversal of haemorrhagic hypotension in rats due to the mobilisation of blood from venous reservoirs, with the improvements in cardiac function and the perfusion of peripheral tissues.